A new alkaloid, fumiquinazoline K (1), and a new nordammarane triterpenoid (2), together with three known diketopiperazines (3-5) and tryptoquivaline F (6) have been isolated from a marine strain of Aspergillus fumigatus KMM 4631 associated with the soft coral Sinularia sp. Their structures were determined by HR-MS and 1D and 2D NMR. Compounds 3-5 exhibit weak cytotoxicity against cytoplasm non-specific esterase in Ehrlich carcinoma cells. Compound 3 also induces early apoptosis of the same cells in a non-toxic range of concentrations.
Marine-derived microbes, fungi in particular, are recognized as an important source of structurally novel and biologically active secondary metabolites [1] [2] [3] [4] . As part of our search for secondary metabolites from marine fungi with cytotoxity and/or novel chemical structures we have investigated the fungus Aspergillus fumigatus KMM 4631 isolated from the soft coral Sinularia sp. We report herein the isolation and structural elucidation of two new (1, 2) and four known metabolites (3) (4) (5) (6) from this fungus.
The fungus was cultured for 21 days on rice medium [5] specially modified by us. The EtOAc extract of the mycelium was purified by a combination of Si gel column chromatography and normal-phase and reversed-phase HPLC to yield individual compounds 1, 2 and 3-6 ( Figure 1 ) as amorphous solids.
The molecular formula of fumiquinazoline K (1) was determined as C 21 H 16 O 2 N 4 from the molecular ion peak at m/z 356.1296 [M] + in the HREIMS and was in accordance with 13 C NMR spectroscopic data. The 1 H NMR spectrum of 1 (Table 1) contained signals due to two N-H protons (δ H 7.49 and 8.15), two ortho-disubstituted benzene rings, one methine (δ 6.08), one methylene (δ H 3.40 and 3.55) and one methyl (δ 2.26) groups. The 13 C NMR spectrum of 1, analyzed by DEPT techniques, indicated the presence of two amide carbonyls (δ 160.2 and 170.3), eight sp 2 (δ C 111.3, 118.4, 120.6, 123.5, 126.9, 127.3, 127.6 and 134.5) and one sp 3 (δ 54.5) methines, seven sp 2 quaternary carbons (δ 107.5, 120.7, 127.8, 132.3, 134.5, 146.9 and 153.2) together with one methylene (δ 26.0) and one methyl (δ 18.1) groups. The interpretation of the COSY and HSQC data and HMBC correlations of H-19 with C-17 (δ 107.5), C-18 (δ 132.3), C-20 (δ 134.5) and C-25 (δ 127.8); H-21 with C-23 (δ 120.6) and C-25; and H-24 with C-17, C-20 and C-22 (δ 122.5) indicated the presence of a disubstituted indole core in 1. The chemical shift values of C-4, C-5 -C-12 atoms in the 13 C NMR spectrum (Table 1 ) closely resembled those of fumiquinazolines A-G [6] , indicating a quinazoline moiety in 1. Long-range coupling from H-7 to C-4 (δ 153.2), C-9 (δ 127.3), C-11 (δ 120.7), and C-12 (δ 160.2), from H-10 to C-6 (δ 146.9), C-8 (δ 134.5), and C-12, from the methyl group at δ 2.26 (H-16) to C-3 (δ 54.8), C-4, from H-14 to both C-4 and a carbonyl at δ 170.3 (C-1), and from 1670 (C=CO) cm -1 . The general features of the 1 H and 13 C NMR spectra of 2 (Table 1) Besides the new compounds (1, 2) , three known spiro-oxindole alkaloids, compound 3 [8] , spirotriprostatin A (4) [9] , and 6methoxyspirotriprostatin B (5) [7] , together with tryptoquivaline F (6) [10] were also isolated from this fungus. 
Cultivation of A. fumigatus:
The fungus was grown stationary at 22C for 21 days in 5 Erlenmeyer flasks (500 mL), each containing 20 g of rice, 20 mg of yeast extract, 10 mg of KH 2 PO 4 , and 40 mL of seawater.
Extraction and isolation:
At the end of the incubation period, the mycelium and medium were homogenized and extracted with EtOAc (2 L). The extract was concentrated to dryness. The residue was dissolved in 20% MeOH-H 2 O (0.1 L) and extracted with nhexane (0.1 L × 3 times) and EtOAc (0.2 L × 3 times). After evaporation of the EtOAc layer, the residual material (1.2 g) was passed over a silica column (4 × 20 cm), which was eluted first with n-hexane (1 L) followed by a step gradient from 5% to 100% EtOAc in n-hexane (total volume 4 L). Fractions of 20 mL were collected and combined on the basis of TLC (Si gel, toluene - 
Antimicrobial activity:
The inhibitory activity against indicator bacteria was determined by an agar diffusion method [11] .
Ehrlich carcinoma cells:
Ehrlich ascite carcinoma cells were grown intra-peritoneally in albino mice 18-20 g of weight. Cells were harvested on the 7 th to 10 th day after inoculation, washed twice by centrifugation (450g, 10 min) in cold phosphate buffered saline (PBS) with the following composition: NaCl -137 мМ; 
Multi drug resistance (MDR):
To study MDR, 100 L of the Ehrlich carcinoma cells suspension (the final cell concentration 2-510 6 cells/mL) was placed into wells of a 96-well microplate containing 50 L of solutions of the test compounds. The incubation was conducted within 15 min at 37 o С. Then, 50 L Calcein AM solution in DMSO (the final concentration 0.25 M) was added to each well and the microplate was incubated for an additional 15 min at 37 o С. After that, cells were washed by centrifugation at 1500 rpm using culture medium and, finally, the intensity of fluorescence was measured at ex = 494 nm, em = 518 nm.
Apoptosis: Suspension of Ehrlich carcinoma cells (200 L in each well of a 96-well microplate containing 20 L solution of the test compound) was incubated for 1 h at 37 o С. Then, 10 L Hoechst 33342 water solution was added to each well (the final concentration 5 M). After 5 min of incubation at room temperature the fluorescence of the cell suspension was measured at ex = 355 nm and em = 460 nm. The induction of chromatin condensation (early apoptosis) was determined by comparison of the fluorescence intensity of Hoechst 33342 (apoptotic cell) and Propidium iodide (necrotic cells) in the cell suspension.
